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SECTION A - DIGESTIVE PHYSIOLOGY AND ANATOMY 


Total marks for Section A = 50 marks 


Please answer this section in a separate booklet. 


QUESTION 1 Circle the most correct answer (20 marks ie. 1 mark each) 


A sheep eats some nightshade berries (Atropa belladonna). These contain atropine, a drug which 
inhibits the parasympathetic nervous system. Which of these symptoms are likely to occur? 


Increased salivary flow rate 
Decreased rumen motility 
Constipation 

Increased blood glucose levels 
All of the above 


Cholecystokinin 
Stimulates gastric secretion 
Stimulates gall bladder contraction 
Stimulates gastric emptying 
Inhibits pancreatic secretion 
None of the above 


Oxyntic (parietal) cells in the stomach 
Secrete pepsinogen 
Secrete intrinsic factor 
Secrete bicarbonate 
Are stimulated by secretin 
Are stimulated by cholecystokinin 


The reticulum of the ruminant 
Is continuous with the omasum 
Secretes HCl acid 
Has a “honeycomb” epithelium 
Absorbs microbial protein 
Contains only small particles 


The proventriculus 
Is also called the muscular stomach in chickens 
Allows gastric bypass in kangaroos 
Prevents regurgitation in birds 
Secretes HCl and pepsinogen 
Empties into the caeca 


Enterokinase 
Catalyses the conversion of glucose to glycogen 
Catalyses the conversion of glycogen to glucose 
Is secreted by the caecal epithelium 
Stimulates movement of the small intestine 
Activates trypsinogen 
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Vii. The oesophageal groove 

a) Is activated by the presence of milk in the oesophagus 
b) Allows digesta to be regurgitated during rumination 

c) Is inactive in milk-fed animals 

d) Is activated by the spray of milk against the oropharynx 
e) Prevents large particles from leaving the rumen 


Vill. Secondary rumen contractions 

a) Move digesta through the reticulo-omasal orifice 

b) Cause the rumen pillars to push digesta into the omasum 
c) Are associated with closure of the oesophageal groove 
d) Allow the regurgitation of digesta for rumination 

e) Are involved in eructation of rumen gases 


Ix. A lack of insulin secretion (type 1 diabetes) would likely result in 
a) A decreased blood glucose level 

b) A decreased blood amino acid level 

c) Increased ketone production 

d) Decreased glucagon secretion 

e) None of the above 


X. Glycogenolysis 
a. Is stimulated by insulin 
b. Is stimulated by adrenalin 
c. Involves the production of glycogen from glucose 
d. Involves the production of glucose from amino acids 
e. Is inhibited by glucagon 


Xl. Clotting of milk in calves 


Usually occurs in the abomasum 
Is caused largely by the action of rennin 


a 
b 
c. Can be inhibited by the presence of large amounts of oxalate 
d. Slows the passage of digesta though the digestive tract 

e 


All of the above 

Xi. An increase in large particle fibre content of a ruminant diet would usually 
a. Increase the amount of coprophagy 
b. Lead to an increase in food intake 

c. Cause a more rapid rate of rumen fermentation 

d. Lead to an increased amount of time spent ruminating 

e. All of the above 

Xill. Ruminant saliva 


Plays a major role in starch digestion 

Provides the acidic environment necessary for rumen fermentation 
Provides a source of nitrogen and phosphate for the rumen microbes 
Helps to buffer the rumen fermentation 

Both c) and d) of the above 


epost e 
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XIV. The proventriculus of the chicken is 
a. The true gastric stomach 
b. A highly muscular organ that mostly grinds digesta 
c. Only found in birds which eat grain 
d. The major site of microbial fermentation 
e. None of the above 


XV. Coprophagy 

a. Is common in grass-fed sheep 

b. Provides a means of accessing nutrients synthesised in the foregut 
c. Is restricted to ruminant species 

d. Involves the development of specific faecal pellets in some species 
e. Is only found in rodents 


XVi. Urobilinogen 

a. Is derived from the bacterial breakdown of bilirubin 
b. Isa bile salt 
c. Stimulates the production of urea from ammonia 
d. Is the mixture of urine and faeces found in chickens 
e. None of the above 


xvii. _ A lacteal is 

A blind ending lymph vessel 

Milk sac found in the neonatal stomach 

Pancreatic enzyme that digests lactose 

Type of duck commonly used for nutrition experiments 


go aos Pp 


Milk duct found in the mammary gland 


Xviil. The absorption of calcium from the small intestine is 


a. Greatly influenced by the level of vitamin E 
b. Increased with increasing phosphate intake 
c. Inhibited by parathyroid hormone 
d. Dependent on the presence of lactose 
e. Is enhanced by vitamin D 
XIX. Which of the following enzymes (or precursors) is NOT secreted by the pancreas 
a. Trypsin 
b. Lipase 


c. Amylase 
d. Pepsin 
e. Elastase 


XX. In which of the following test tubes incubated at 37°C would you expect digestion to occur? Those 
containing 
a. Fibrin and trypsin solution at pH 8 
b. Fibrin and pepsin solution at pH 8 
c. Starch and pepsin solution at pH 2 
d. Fibrin and boiled pepsin at pH 2 
e. Starch and trypsin solution at pH 8 
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QUESTION 2 (6 marks) 


Explain the difference in kinetics of the two markers in the two species shown in the following diagram. 


(0) Sheep 


Marker concentration in faeces (cpm g"' dry matter) 


20 40 0 
Hours after single oral dose of markers 


The appearance of a single dose of Cr51 EDTA (a fluid marker) and Ru!03 Phenanthroline (a particulate 
marker) in the faeces of a sheep and a grey kangaroo fed lucerne chaff. 


QUESTION 3 (6 marks) 

Describe the motility patterns of the chicken digestive tract 

QUESTION 4 (6 marks) 

Describe the factors controlling the inter-conversions of glucose, glycogen, amino acids and lipids. 
QUESTION 5 (6 marks) 

Describe the digestion and absorption of lipids in the mammalian monogastric animal. 
QUESTION 6 (6 marks) 


A freely grazing sheep is given a slow release capsule of CrEDTA (a non-absorbable marker). This capsule 
releases 1g of CrEDTA daily. Grab samples of faeces have a CrEDTA concentration of 0.5% (w/w). An in 
vitro digestibility measurement of the food on offer yields a value of 75% digestibility. 


Calculate how much the sheep is eating (show working) and also comment on how you can minimize errors 
with this technique. 
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SECTION B —- CARBOHYDRATE AND PROTEIN NUTRITION 


Total marks for Section B = 45 marks 


QUESTION 7 (9 marks) 

You are considering setting up an opportunity feedlot to finish weaner cattle. How many kilograms of 
finisher ration (90%DM; 12.0MJ ME/kgDM) must you feed each steer daily (300kg liveweight) for 
them to grow at 1 kg/d? Give the result as kilograms of feed as fed. (Growth is energy limited. Table 1 
may be helpful.) 


Table 1. Predicted energy of gain (Eg; MJ/d) in cattle growing at different rates” (after Table 14, 
MAFF 1987) 


Steer Liveweight (kg) 
E, 200 250 300 350 
(MJ/d) 
14 0.98" 0.92 0.87 0.82 
16 1.08 1.01 0.96 0.91 
18 1.17 1.10 1.04 0.99 
20 x 1.18 1.12 1.06 


#: Values in the body of the table refer to animal liveweight gain (kg/d) 


QUESTION 8 (6 marks) 
New high sugar and high tannin varieties of clovers are being bred to lower ruminant methane 


emissions. You are asked to measure the protein content and protein quality of samples of these new 


clover varieties. List and explain the terms/measurements used to describe (a) the quantity of protein 


and (b) the protein quality in the new varieties. 


QUESTION 9 (8 marks) 

Write short notes on only four (4) of the following topics 

° Neutral detergent fibre 

° Changes in anatomy and digestibility associated with maturation in plants 
° Metabolisable energy 

° Methods to increase digestibility of cereal grain 

° Undegradable Dietary Protein 


QUESTION 10 (8 marks) Greenleaf Desmodium (Desmodium intortum) is a promising tropical 
legume forage. A research group in Thailand asks you for suggestions on how they can estimate 
digestibility of this new forage. List and describe 4 ways they may estimate DM digestibility of the 
forage at their research station. 
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QUESTION 11 (6 marks) 

Non protein nitrogen (NPN) supplements are often used to supplement cattle in the dry season in 
tropical countries where forage lacks nitrogen. Please describe (1) the mechanism by which NPN 
leads to increased cattle growth and (2), why do newly weaned cattle show an additional growth 


response when a ‘bypass protein’ is also provided in the supplement? 


QUESTION 12 (8 marks) 
Rapid production of lactic acid in the rumen of grain-fed cattle can cause severe animal discomfort 
and death. Summarize (1) the progression of events in the rumen associated with onset of acidosis (2), 


how these affect the animal and (3), strategies to prevent the onset of acidosis. 


SECTION C -LIPIDS, MINERALS AND NUTRITIONAL MANAGEMENT 
Total marks for Section C = 25 marks 


QUESTION 13 (3 marks) 
Thiamine, riboflavin and niacin are critical inclusions in pig and poultry diets. Why is less attention 


paid to including these vitamins in beef or dairy cattle rations than for monogastrics? 


QUESTION 14 (15 marks) 
Write short notes on three (3) of the following topics 


® Major enzyme types used in poultry diets and their advantages. 
e Fat soluble vitamins — what are they and what are their functions 
e Proximate analysis — component nutrient groups and its limits as a description of 


nutritional value. 


® Copper toxicity in sheep 


QUESTION 15 (3 marks) 
(a) Why are grazing cattle most prone to trace mineral deficiencies during periods of lush pasture 
growth? 
(b) How might you avoid deficiency of selenium and cobalt in your grazing herd at these times? 


QUESTION 16 (4 marks) 
Explain how and why the balance of cations and anions in the diet pre-calving affect the susceptibility 


of dairy cows to milk fever? 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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